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original author, with whom copyright lies." 
The effects of massed and distributed practice on the basketball dribbling 
performance of fourth grade boys was investiga·ted. Fifteen massed 
( MP) and 15 distributed practice ( DP) subjects were randomly selected from 
an intact class of 37. The criterion task (dribbling a basketball) and 
four unrelated tasks (alternate activity tasks) were employed in the in-
vestigation. Subjects practicing under MP conditions received one 6 minute 
practice trial on all tasks during a single practice session. Subjects 
practicing under DP conditions received two 3 minute practice trials on 
all tasks during a single practice session. The total time spent 
on the criterion task and alternate activities was the same for each group. 
The total time was 30 minutes for the entire study and six Ininutes during 
a single practice session The results of the analysis of variance (ANOVA) 
on pre-test performance scores showed no differences occurring 
between the groups. The results of "the ANOVA, and those of the 
of covariance on performance scores showed significant 
differences to be occurring. This study found evidence to support the 
that DP was more 
task an 
in the 
than was MP. 
of a gross motor 
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CHAPTER I 
INTRODUCTION 
It is generally agreed that an essential of motor learning 
is 1 It is through the medium of practice that learning occurs. 2 
A problem associated with practice and learning has been the 
of that is most efficient for the learning of motor' skills. 3 
Two types of practice that have been frequently advocated are massed and 
distributed. Massed practice is.characterized as which is 
continuous without pause for rest or without an interval of alternate 
between each practice trial. 4 On the other hand, distributed 
practice is characterized by intervals of rest or alternate 
interspersed between each practice trial. 5 
Many theories have been advanced concerning 
to these two types of practice. 6 The most 
. G. Knapp and W. R. Dixon, "Learning to 
determine the Effect of Two Different Distributions 
,
11 Research 21:331-336, 
Oxendine, (New 
' 196 ' ' 
Human Performance (New MacMillan Company, 
in relation 
has been 
: A Study to 
Practice on 
October, 1950; 
York: Appleton-
and 
Bryant J. Cratty, Movement Behavior and Motor 
u~~u.u~~~u~.~: Lea and 
, op. cit., p. 189; Cratty, op ., p. 279. 
4oxendine, op cit., p. 206 
, op. cit., p. 190 
1· 
2 
Clark L. Hull's inhibition theory. Hull7 theorized that as a subject 
responds to a task, he develops within himself a state or condition that 
has a tendency to cause a his responding. Hull termed this 
state or condition as reactive inhibition. Reactive inhibition, as 
defined by Hull, is a decrement to performance that resembles decrements 
often attributed to physical or mental fatigue. It is, according to 
Hull, a decrement in the action evocation potential or an 's 
to call forth the energy needed to perform the required task 
This decrement in the action evocation of an individual increases and 
accumulates as the subject continues an effortful performance under 
massed conditions. The increased decrement may actually cause 
the subject to perform poorly. In fact, if the decrement accumulation 
continues, the subject eventually cease to perform. Thus reactive 
inhibition becomes a drive producing response. As a matter of fact, it 
is a negative drive which reduces the work output of the individual 
It is in nature, in that it can be reduced and with 
rest. However, such drive reduction, to Hull, serves as 
reinforcement of the response With reinforcement there is 
conditioning of the response to whatever stimuli are present in 
the learning situation at the time. This conditioning of the 
response is called conditioned inhibition. It is the direct result of 
reactive inhibition accumulation to the saturation level within the 
individual. As reactive inhibition accumulates, the individual becomes 
less attentive to the requirement of completing the task. Instead, the 
individual develops an increasing desire to cease performance and rest. 
7clar'k L. Hull, (New York: 
, Inc., 
The individual's need and drive now turns from a positive direction 
(that of completing a task) to a negative direction (that of ceasing 
performance) 8 
Hull indicates that alleviation of this negative drive toward 
cessation of performance will produce a reinforcing condition within 
the individual. In relation to this concept Hull refers to the law of 
reinforcement, which is stated as follows: 
The law of reinforcement indicates that a cessation of 
activity would be conditioned to any afferent stimulus, or 
stimulus traces, which chanced to be present at the time the 
need decrement occurred. Consequently, there would arise 
the somewhat paradoxical phenomenon of a negative habit, 
i.e., a habit of not doing something. 9 
Hull feels that distributed practice provides the rest needed 
to alleviate the accumulation of reactive inhibition. Thus, with no 
significant reactive inhibition accumulation there can be no resulting 
condition inhibition and thus no learning decrement. 
There are several studies that indicate the possibility that 
conditioned may not exist.10 The findings produced by these 
8Ibid., PP• 278-282. 
9Ibid., p 282. 
lOR. B. Ammons and Willig, nAcquisition of Motor Skills: 
3 
IV Effects of Repeated Periods of Massed , 11 Journal of 
--------------~---------Psychology, 51:118-126, February, 1956; Jack Adams 
"Effects of Shift in Distribution of Practice Conditions Following 
of 47:32-36, 
the 
4 
studies support the belief that and may 
both be used with results in the of motor skills 
These 
massed 
a 
found no decrement to be when 
groups wer..,e long enough rest intervals for the 
ion of reactive inhibition and when such 
from massed to distributed 
groups received 
From these 
results it would appear that perhaps the Hullian cons-truct of conditioned 
inhibition is in j of its 
In of this new , further into the 
effects of the Hullian of motor skills is needed. 
that of the Hullia.n Inhibition 
with to gross motor skills is of a. definite need and 
Oxendine13 have 
alternate act 
the 
been obtained 
the of the use of intervals of 
instead of the standard use of intervals of rest in 
of distributed Further, most of the data have 
formal 
as rotor, ladder climb, verbal 
such tasks 
skills 
few studies have examined the effects of in an 
, results from formal conditions must 
be and transferred to a.ctual classroom conditions In 
tr)a.nsfer however, there is the that results obtained in 
may not be to an situation. 
To alleviate , it would appear that invest 
275 
p. 206 
5 
employing applied conditions are necessary. It is thus the purpose of 
study to investigate the effects of massed and distributed practice 
on the performance of a gross motor in an applied setting. 
Statement of the Problem 
This study was designed to investigate the effects of massed and 
distributed practice on the performance of a gross motor skill. 
Definitions 
Massed Practice. Massed practice is that type of practice where 
the individual or group practices continuously without an interval of 
alternate activity between trials.l4 
Distributed Distributed practice is that type of 
practice in which there are of alternate activity interspersed 
between each practice trial.l5 
Reactive Inhibition. Reactive inhibition is a state or condition 
within the ect that acts as a negative drive with the tendency to 
cause a halt to the subject's responding.l6 
Drive. Negative drive is the 
-~----·---
desire of an 
to cease performing 17 
is the learned 
habit of not responding.l8 
14Ibid. 
15 Ibid. 
17Robert S. Woodworth and Harold Schlosberg, 
(New York: Holt, Rinehar-t, and Winston, Inc., 
, op. cit., p 282 
6 
Learning. Learning is a relatively permanent change in behavior 
due to practice.l9 
Performance. In this study performance is defined as the ability 
to execute a task. 
Delimitations 
The study was conducted during the fall semester of 1970 in the 
9ymnasium of the Neil Armstrong Elementary School in Rochester, New York. 
The study was delimited to include within class observation of the effects 
of two types of practice on one gross motor skill. Thirty fourth-grade 
boys from the Neil Armstrong Elementary School served as subjects. Their 
ages ranged from nine to ten years. 
Limitations 
The study was conducted during eight 45 minute physical education 
class periods. Although subjects were asked to refrain from practicing 
the tasks involved in the study, complete control of practice outside 
the expel"~imental situation was impossible. 
19
singer, Motor Learning and Human Performance, p. 3. 
CHAPTER II 
REVIEW OF LITERATURE 
Hull has asserted that in the learning of motor skills a 
distributed form of practice is superior to a massed form of practice. 
Hull's hypothesis is based upon his theory of inhibition which asserts 
that during massed practice an inhibitory potential accumulates. This 
inhibitory potential is referred to as reactive inhibition. Reactive 
inhibition functions as a drive state, the effect of which is 
to reduce the work output of the subject. Since there is not a sufficient 
rest interval during massed practice, reactive inhibition accumulates. 
The accumulation of reactive inhibition results in an increasing urge or 
drive for the subject to stop working or rest. This drive is associated 
with drive stimuli which are unconditioned stimuli. With the development 
of sufficient strength, these unconditioned stimuli elicit the resting 
response. During rest the dissipation of reactive inhibition occurs, 
thus producing reinforcement for the resting response. Thus, this 
resting response, according to the fundamental principles of conditioning, 
will come to be evoked independently. This evocation will occur whenever 
the stimuli associated with the response and surrounding the subject at 
the time of the r)esponse gain sufficient strength to produce this negative 
behavior. This conditioned resting behavior is termed nconditioned 
inhibition. nl 
of Behavior pp. 298-299. 
7 
8 
The research reviewed relative to Hull's Theory is presented in 
this chapter in two sections. The first section includes research 
involving fine motor skills and the second section includes research 
involving gross motor skills. A summary of the research reviewed is 
presented in the final section of this chapter. 
Fine Motor Skills 
Following Hull's theoretical proposal, Kimble designed a study 
to trace the course of development and relationship of reactive inhibition 
and conditioned inhibition.2 
Kimble employed an alphabet printing task, previously used by 
Kientzle, 3 to test his two predictions. The task involved subjects 
printing the alphabet in an inverted manner commencing at the right 
side of the page and working to the left. Each subject received one 
test booklet consisting of four stapled pages. Each page provided 
spaces for 40 trials. 
Four hundred and forty-seven college students were arranged 
into eight groups. Two of the eight groups were control groups. The 
distributed control group, consisting of 50 subjects, received forty 
30-second practice trials. Each practice trial was separated by a 
30-second rest interval. The massed practice control group, consisting 
. of 46 subjects, received 40 consecutive 30-second trials. The remaining 
2 G. A. Experimental Test of a Two-Factor Theory of 
Inhibition," 39:15-23, March, 1949. 
3M. J. Kientzle, "Properties of Learning Curves Under Varied 
Distributions of Practice," Journal of 36:187-211, 
June, 1946. 
9 
six groups became the experimental groups and they practiced under massed 
condi-tions. Each practice group was given one rest interval of 
ten minutes during the experiment. The rest interval for these six 
groups came after trials 5, 10, 15, 20, 25 and 30. was accom-
coun-ting the number of letters written during each trial, 
~~~~~~ctive of accuracy 4 
Kimble found reactive inhibition to be an increasing function of 
the amount of pre-rest practice and a decreasing function of rest. He 
also found some tendency for reactive inhibition to be a decreasing 
of motivation. All groups displayed 
gains in performance after rest. There was some tendency for those 
experimental groups, whose pre-rest work period was made progressively 
longer, to display the least amount of performance gains over rest. 
This indicated that as massed practice continued reactive inhibition 
did not develop as an increasing function of Kimble 
that in , subject motivation to the task was high 
Later in the schedule those subjects whose rest was postponed 
the longest complained of becoming bored. Thus, a decrease in motivation 
was apparently causing a decline in reactive inhibition accumulation 
In to conditioned inhibition, Kimble found evidence to 
its existence. After rest, all groups with the 
of one remained at a performance level below that of the 
distributed practice control group. The deviate practice group 
advanced, after rest, to a performance level above the 
distributed group. This advance, however, occurred the 
10 
is obtained Such a value had occurred after) five 5 
In a later study, Kimble6 once again 
of the H.ullian of Inhibition. In this 
the effect of various degrees of practice 
of He also examined the 
of conditioned inhibition upon an development of a 
of reactive inhibition 7 
task 
described. Two hundred and ects were used 
in were into five groups, with all 
groups 30-second trials. The rest interval between 
trials was 0 5 10, 15 and 30 seconds for the five groups A 
rest between 20 and 21 was to each group the 
of the 30-second The 30-second group which served 
the control group received 30 seconds after 
of its twentieth tria1. 8 
''An 
Inhibition," pp 21-22 . 
Test of a Two-Factor 
. A. Kimble "Performance and Reminiscence in 
of Distribution 11 
39:500-510 ' 1949 
p 502 . 
. , p 504 
of 
11 
As a result of this investigation, Kimble found that two of the 
groups practicing under the most intensified massed practice 
conditions displayed no difference in the quantity of temporary reactive 
inhibition, as specified the amount of reminiscence. Also at the end 
of the learning session these two groups were greatly separated in the 
level of performance each had attained. Kimble also noted that as the 
interval increases, both the quantity of reactive inhibition 
and reminiscence decrease. There was only one exception and that was 
noted in the first result. Kimble further found that a permanent loss 
in performance was only observed when the inter-trial rest was diminished 
to zero or almost zero. He also reported that during the early practice 
of the alphabet task, the duration of the rest interval appeared to have 
no effect upon the learning of this particular task. The exception was 
in the situation of the zero group. Kimble further noted that performance 
after the initial trials becomes a negatively increasing property of the 
duration of the inter-trial rest interval and that as the length of the 
inter-trial rest interval increased the rate of learning accelerated 
longitudinally.9 
In another investigation of Hull's reactive and conditioned 
inhibition, KimblelO examined two hypotheses. The first hypothesis 
was that inhibition is an increasing function of the degree 
of massed pr)actice, when massed practice evokes extreme effort and is 
9Kimble, "Performance and Reminiscence in Motor Learning as a 
Function of the Degree of Distribution of , 11 p. 508. 
10G. A. Kimble, "Evidence for the Role of Motivation in Determining 
the Amount of Reminiscence in Pursuit Rotor Learning, tl Journal of 
40:248-253, April, 1950. 
prolonged for several minutes.ll The second hypothesis was that 
performance gain after rest will be the direct result of the amount 
of reactive inhibition accumulated and also an increasing function of 
motivation. 
12 
In this investigation, Kimble employed the Koerth Pursuit-Rotor, 
a Springfield Electric Timer as a scoring device and an automatic control 
unit. The control unit permitted the administration of 50-second trials 
by rest intervals of ten seconds. 
Two groups of 18 subjects were used in this experiment. One 
group was five minutes of practice followed by a six minute rest 
session. Each of the five practice sessions consisted of five 50-second 
separated by rest intervals of 10 seconds. The other group 
practiced 50 seconds and rested for 60 seconds between trials. The two 
groups differed only in the length of the practice trial and the length 
of the inter-trial rest interval. At the conclusion of the experiment 
both groups r)ecei ved the same total amount of and rest. Moti-
vation was supplied in an indirect manner. The operation of the 
ment permitted only two subjects to be tested at one time. Thus, a 
partner was formed. While one ect 
rested. During rest the subject was told his score on 
With such a procedure in use, a man-to-man 
his 
trial 
game evolved 
Scoring was in terms of the number of seconds a ect 
could the in contact with the All ects received 
26 trials. As a result of this , Kimble found that 
. ' p. 2!+8 
13 
after rest, the performance level of the massed practice group was only 
slightly below that of the distributed practice group. This finding 
prompted Kimble to conclude that conditioned inhibition was non-existent 
under massed practice conditions.l2 Student values of .14, .47, .58, 
and 1.36 for trials 6, 11, 16 and 21, which were non-significant at the 
10 percent level of confidence, substantiated this conclusion. 
In regards to the second hypothesis Kimble noted that within 
the massed practice group those subjects who displayed the poorest 
performance, also demonstrated a greater tolerance for reactive inhibition 
accumulation. Consequently, these same subjects also displayed the 
greatest performance gains after rest. In addition, only an inclination 
toward the occurrence of a negative correlation between the level of 
learning and the magnitude of .increase with rest was detected. Under 
these conditions Kimble cautiously concluded that differences in motiva-
tion can only be considered as a conceivable factor in the determination 
of the magnitude or reminiscence (gain after rest). 13 
Adams and Reynoldsl4 employed the pursuit rotor apparatus in 
investigating the tenability of the Hullian constructs of reactive 
inhibition and conditioned inhibition. Their experiment was designed to 
12Ibid., pp. 250-252. 
13Kimble, "Evidence for the Role of Motivation in Determining the 
Amount of Reminiscence in Pursuit Rotor Learning," p. 252. 
14Jack A. Adams and Bradely Reynolds, "Effects of Shift in 
Distribution of Practice Conditions Following Interpolated Rest," 
Journal of Experimental Psychology, 47:32-36, January, 1954. 
14 
test two predictions. Their first prediction was that performance 
after rest would be evident for each group as an expanding function of 
the quantity of pre-rest practice. Second, Adams and Reynolds predicted 
that "the performance of each experimental group during post-rest 
should be stabilized at a level below that of the 
control group in an amount proportional to the difference between them 
the first trial. 1115 
From the population available at Lackland Air Force Base, Texas, 
565 basic airman trainees were randomly assigned to five treatment groups. 
Of the 
initial 
groups, four were arranged so that one group received five 
trials, another received 10 initial massed trials, the 
third received 15 initial massed trials, and the fourth received 20 
initial massed trials. Following initial massed trials, the five gr•oups 
received a 10-minute rest and were then shifted to the distributed type 
of practice which the control group (the fifth treatment group) received 
All groups received 40 trials on the pursuit rotor with the 
trial for all groups being 15 seconds and the inter-trial rest 
being 45 seconds for the distributed 
the massed group. The data, time on 
group and seconds for 
, collected from the 
rotor test was taken on a standard electric timer and recorded in units 
of .001. The data was analyzed using the 
and the t-test. 
of variance technique 
Adams and 
inhibition. All 
found for the Hullian 
groups exhibited 
of 
after rest These gains after rest inclined to decrease and increase as 
15 Ibid . , p . 3 3 . 
15 
a function of the magnitude of pre-rest massed practice. Thus, it 
appeared that some performance decrement had dissipated with rest, a 
quality attributed to reactive inhibition. With regards to conditioned 
inhibition which Hull hypothesizes as a learned response, Adams and 
Reynolds failed to find evidence to support such a hypothesis. For 
conditioned inhibition to have been present, the initially massed groups, 
when shifted to the distributed type of practice should not have increased 
their performance level to that of the distributed control group. The 
massed group should have acquired the habit of not responding. Adams and 
Reynolds translated these results to suggest that massing of practice 
tends to retard the performance level of the performer and does not 
retard the learning level achieved by the subject.l6 
Ammons and Willigl7 also employed the pursuit rotor apparatus 
in investigating the Hullian hypotheses of reactive and conditioned 
inhibition. In experiment, 104 eleventh and twelfth-grade girls 
served as subjects. The subjects were randomly assigned to four groups 
with 26 subjects in each group. The groups were then randomly assigned 
to four treatments. Essentially two basic treatments were employed. The 
first was continuous practice consisting of of 10 minutes 
practice and 20 minutes rest The second was distributed practice 
consisting of of one minute of practice and two minutes of rest 
These two basic treatments were divided into the following combinations 
16Ibid., pp. 32-36. 
17R. B. Ammons and Willig, "Acquisition of Motor Skill: IV. 
Effects of Repeated Periods of Massed , " Journal of r:-x:n~·-rlm~~nt·r~ 
51:118-125, February, 1956. 
16 
of practice and test conditions: continuous-continuous, continuous-
distributed, distributed-distributed and distributed-continuous. Overall, 
the groups received 110 minutes of practice on the pursuit motor apparatus 
90 minutes in practice conditions and 20 minutes in test conditions. The 
data, time on target, was recorded in units of .001 of a second based on 
readings from standard electric timers. As a result of this experiment, 
Ammons and Willig found that: inferior performance was displayed at all 
stages of practice under conditions of continuous practice They also 
found that as practice was sustained, temporary work decrement (reactive 
inhibition) did not decrease significantly. Finally, little or no evidence 
. 
of permanent work decrement (conditioned inhibition) could be found. 
Gross Motor Skills 
Singerl8 investigated the effects of massed and distributed 
practice on the acquisition and retention of the skill of bouncing a 
basketball in the basket. Using a related group design, 120 male 
freshmen students from an enrolled program of required physical education 
were randomly divided into three groups. Group A, a massed treatment 
group, continuously shot at the basket until 80 attempts were completed 
Group B and Group C, distributed treatment groups, received practice 
in the following manner: B rested five minutes after every 20 attempts, 
C rested 24 hours after every 20 attempts. All. groups received 80 
attempts at the basket. The subjects were tested immediately at the 
conclusion of practice, one day after, the following week, and one month_ 
18Robert N. Singer, "Massed and Distributed Practice Effects on 
the Acquisition and Retention of a Novel Basketball. Skill,'·' Research 
36:68-77, March, 1965. 
17 
later. The techniques of analysis of variance and the Duncan Multiple 
range test were utilized in analyzing the collected data. 
Singer found evidence to support Hull's hypothesis of reactive 
inhibition, when he noted that the 24 hour distributed group performed 
significantly better than either group A or B on the immediate retention 
tests. However, Singer failed to find support for conditioned inhibition 
when he noted that groups A and B performed significantly better on 
later retention tests. This seemed to indicate that there was little, 
if any, permanent learning decrement. Singer concluded that distributed 
practice is superior to massed practice for immediate acquisition of a 
motor skill. However, over a long period of inactive participation in 
the skill, it appears that massing of seems to be favorable to 
the distributed form of practice on later retention tests. 
Stelmach,19 using 160 college male volunteers from physical 
education classes, experimentally investigated the problem of whether 
interpolated rest intervals in a systematic distribution within a single 
practice period resulted in more efficient motor learning than practice 
without rest intervals. Each subject was systematically assigned to one 
of four groups in a balanced order. The tasks to be learned were ladder 
climb and stabilometer balance. The proportionate order of assigning sub-
jects was: ladder-distributed, ladder-massed; stabilometer-distributed, 
stabilometer-massed. There were 40 subjects in each group The distri-
buted groups of each motor task received 16 tr'ials (30 second practice, 
30 second rest) before the four minute rest interval. The massed 
19George E. Stelmach, "Efficiency of Motor as a Function 
of Intertrial Rest:, 11 Research 40 :198··-202, March, 1967. 
18 
group of each motor task received eight minutes of continuous practice 
(same amount of net practice as the distributed groups), but without the 
inter-trial rest interval. All groups received a rest interval of four 
minutes followed by an additional six trials of distributed practice 
regardless of the initial practice schedule. All groups received a 
total net practice of 11 minutes per day. The data was defined as the 
number of rungs climbed in a free standing position during a 30-second 
period and the total amount of board movement, as measured by a work 
totaler during a 30-second interval. The data was analyzed by means of 
the Fisher t and by curves and learning curves. 
Stelmach found that before the rest interval, the massed practice 
group had significant decrements in performance levels. After the rest 
interval, however, with both groups practicing under· distributed practice 
conditions, there was no significant difference in the amount of learning 
between the groups. Thus, Stelmach concluded that either massed or 
distributed types of practice conditions were beneficial in respect to 
the learning efficiency of these two tasks. He also deduced that the 
learning of a motor task is a function of the number of trials and is 
independent of conditions of practice. 20 
In the literature employing fine motor skills, studies by Adams 
and Reynolds and studies by Ammons and Willig indicate that either massed 
or distributed practice is favorable for the learning of motor skills .. 
These researchers support Hull's construct of reactive inhibition as a 
20 Ibid . , p . 2 0 2 . 
19 
performance variable. They did not, however, find support for conditioned 
inhibi·tion. Instead, they suggest that learning is not dependent upon 
the type of practice, but on the number and duration of trials each 
subject receives. Kimble, an early proponent of Hull's inhibition theory, 
agrees with the above investigators. He suggests that with appropriate 
rest intervals either massed or distributed practice is beneficial for 
the learning of motor skills. 
In ·the literature employing gross motor skills as criterion tasks, 
Stelmach found evidence to support the existence of reactive inhibition 
as a performance variable. He did not, however, find any permanent 
learning decrement such as conditioned inhibition. Stelmach suggests 
that motor learning is dependent upon the number and duration of trials 
a subject receives and is independent of the conditions of practice. 
Singer showed the temporary nature of reactive inhibition, when 
after a 24 hour rest, both of his practice groups (massed and distributed} 
displayed no significant difference in performance on the criterion task. 
Singer further suggested that with longer rest periods, such as a month 
or year, massed practice might prove to be the most beneficial type of 
practice for the learning of motor skills. 
CHAPTER III 
METHODS AND PROCEDURES 
This study is concerned with the effects of massed and distributed 
practice on a gross motor task. Five sections are presented in this 
chapter. The first section includes an overview of the study. The 
second describes the selection and organization of subjects. The third 
describes the criterion motor task. The fourth presents a description of 
the alternate motor activities. The fifth section presents procedures 
related to the administration of the experiment. 
Overview of the 
This study was conducted during a four week interval beginning 
the third week in September and ending during the second week in October, 
1970. On each Tuesday and Thursday the subjects assembled for their 
regular class in physical education. The class started at 2:20 P.M and 
terminated at 3:02 P.M. The first meeting was used as an orientation for 
the subjects. The purpose of the study was explained, the subjects. were 
placed into groups, and they were told the tasks they were to perfor)m and 
how they wer~e to perform them. The subjects were also instructed not to 
engage in any outside practice of these tasks. On Thursday of the first 
week, the massed and distributed practice groups were administered a 
pre-test. The post-test was administered during the last meeting to the 
same two groups. A dribbling test was used for the pre and post-test. 
It involved dribbling a basketball a distance of 33 feet and returning 
20 
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to the or)iginal starting point. Practice sessions were experienced on 
the Tuesday and Thursday of the two weeks intervening the pre and post-
test. In order to determine the effects of the treatments, the data was 
analyzed using repeated measures analysis of variance and analysis of 
covariance. 
Selection and Organization of Subjects 
Thirty fourth grade males were randomly selected from an intact 
class of 37 males. The names of all boys in the class were placed on 
cards and placed into a box from which 30 name cards were randomly drawn. 
Using a random procedure massed and distributed groups, consisting 
of 15 subjects each, were formed from the 30 subjects selected. The 15 
subjects from each practice group were then randomly assigned to five 
subgroups. Each of the five subgroups consisted of three subjects from 
the massed practice group and three subjects from the distributed practice 
group. These five subgroups were designated as A, B, C, D, and E. This 
particular type of organization was designed to eliminate any systematic 
effects that might occur as a result of the assignment of groups to tasks 
within a class period. 
Criterion Motor Task - Dribbling 
The task chosen as the criterion was the basketball dribble. 1 
The subject performed this task by starting with his right hand and 
dribbling for a distance of 33 feet. The subjects then returned to the 
starting point dribbling the remaining 33 feet with their left hand. This 
lMarian Anderson, Margaret E. Elliot, Jeanne La Berge, Play With 
A Purpose (Harper and Row Publishers,.New York, 1966), p. 280. 
22 
task Has used for the pre and post-test and as an activity during the 
practice sessions. The basketball dribble was selected as the criterion 
task for two reasons. First, it was a task that could be administered 
easily. Second, it was a skill included in the curriculum of the Gates 
Chili physical education program. 
The dribbling task in this experiment required the use of the 
following equipment: rubber basketballs (four for pre and post-testing 
and 12 during the practice trials), rubber "safe-t-cones 11 (four for pre 
and post-testing and 12 during the practice trials), and two Hanhart 
stopwatches. The junior size basketballs were two feet, five inches in 
circumference and were inflated to nine pounds. The rubber safe-t-cones 
were used to indicate the path and distance the subjects were to dribble. 
The two Hanhart stopwatches were used to measure the dribbling speed of 
each subject. The results were recorded to the nearest tenth of a second. 
Alternate Motor Activities 
Alternate activities used in this study were those activities 
that were performed immediately before and after practice on the criterion 
task. Alternate activity consisted of (l) practicing the headstand, 
(2) practicing the backward roll, (3) running in place, and (4) resting. 
To practice the headstand the subject formed a triangle position on the 
mat with his two hands and head. He then attempted to extend his body 
in a balanced position over his hands and head. To practice the backward 
roll the subject assumed a squatting position with his back to the mat. 
He then proceeded to roll his body backwards until he completed one 
backward revolution and ended in the squatting position. To practice 
running in place, the subjects faced the south wall of the gymnasiwn and 
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ran in place to the count of 160 steps per minute. The running count 
was held rhythmically constant by means of an electric metronome. During 
rest, the subject sat on the floor with his back against a wall and his 
legs straight with the heels of his feet on the floor. The arrangement 
of these. activities is shown in Figure 3.1. The sequence of performance 
proceeded in a counter clockwise direction. The alternate activities 
were selected because they were not directly related to the criterion 
task thus eliminating interference to the subject in learning the criterion 
task. 
Administrative Procedure 
In administering the pre and post-test two persons were assigned 
to each practice group. One person served as a timer, another served as 
a recorder and two assistants served as ball retrievers. If the subject 
lost control of his ball and it strayed from him, then it was the duty 
of one of the assistants to retrieve the ball while the other ass.istant 
handed the subject another ball. 
After the subjects were instructed on the proper methods of 
performing the dribbling and running task the massed and distributed 
pr•actice groups pr'oceeded to their designated test areas. The test areas 
and practice dribbling areas are shown in Figure 3.2. Each subject 
received three dribbling test trials at the test area. He also was 
instructed to perform one running trial without the basketball. The 
subject began each test trial from a standing position three feet in 
front and just to the right of the first safe-t-cone. Upon the command 
"(.;Q" the subject began dribbling the ball with his right hand. When he 
arrived at a position just behind the second safe-t-cone, he immediately 
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passed the ball to his left hand and continued dribbling back to and 
across the finish line. All individuals received three dribbling test 
trials. All test trials were administered consecutively. Following the 
completion of all dribbling trials the subject was instructed to run the 
test course as fast as possible. All subjects received one running test 
trial. 
Massed and distributed practice were the treatments used in this 
study. Subjects practicing under the massed practice treatment received 
one 6 minute practice trial on all tasks during a single practice session. 
Subjects practicing under the distributed practice treatment received 
two 3 minute practice trials on all tasks during a single practice session 
The differentiation between the massed treatment and the distributed 
treatment was that the distributed treatment provided its subjects with 
an interval of alternate tasks between practice trials on the criterion 
task during a single practice session The massed treatment subjects, 
also received practice on the alternate tasks, but not between trials on 
the criterion task during a single practice session. In this, study the 
interval of alternate activity (tasks) occurred between trials on the 
criterion task during a single practice session. The total time spent 
on practicing the criterion task and alternate activities was the same 
for both groups within a single practice session and at the end of the 
entire experiment. 
The treatments were arranged so that the massed 
received one 6 minute trial on all tasks and the distributed 
group 
group received two 3 minute trials on all tasks within a class period. 
The functioning of both these treatments simultaneously within a single 
practice session was accomplished by randomly organizing the massed and 
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distributed practice group into five subgroups designated A, B, C, D, 
and E. Following this organization, a r•otating subgroup schedule was 
formulated. This schedule is presented in Table 3.1. Assignment of 
groups to activities became the next procedural task. Such a procedure 
assured that results obtained in this experiment would be due to treat-
ment effect and not to systematic error resulting from order effects. 
To avoid such effects the five subgroups were randomly assigned to 
activity areas at the first practice session. At each succeeding 
session, the five subgroups rotated from the activity at which they had 
begun practice in their last practice session to the next succeeding 
activity. This rotating of subgroups allowed all subjects to begin one 
practice session with practice starting at the criterion task. Identifi-
cation sheets facilitated this rotational sheets were 
used and on each sheet was a group letter A, B, C, D, or E with names of 
the members of the respective group. The subjects entered the gymnasium, 
looked for their names, and proceeded to the 
identifying sheet was located. 
area where the 
Rotation of the subjects during a session was aided by 
the use of two non-electric timers and a stopwatch. The two timers were 
used to measure actual practice time and the stopwatch was used to record 
the ten second interval between activities. The commands "Begin 
"Stop practicing," "Rotate to the next task," and "Begin practicing" were 
given to both groups at the appropriate time. Preceding each of these 
commands the word "Shirts" or "Skins" was used. This simple procedure 
permitted the identification of which group was to perform the rotation. 
Massed practice ects wore shirts and the distributed practice group 
performed without shirts. 
!! 
TABLE 3 1 
Rotation Time Schedule for Massed and Distributed 
Massed Practice 
Seconds 
0 00 Massed Prac~ice Rotates to the 
next station, and Begins Practice 
, Rotation occurs and 
12 00 Practice Stops, Rotation occurs, and 
Practice Begins 
18 00 Practice Stops, Rotation occurs, and 
Practice Begins 
24 00 Practice Stops, Rotation occurs, and 
Practice Begins 
30 00 Practice Stops, Rotation occurs and 
Practice Begins 
A Practice Session 
Distributed Practice Group 
Minutes Seconds 
0 00 Distributed Group Stops 
Practice, Rotates to the 
next station, and Begins 
Practice 
3 00 Practice Stops, Rotation 
occurs, and Practice Begins 
6 00 Practice Stops, Rotation 
occurs, and Practice Begins 
9 00 Practice Stops, Rotation 
occurs, and Practice Begins 
12 00 Practice Stops, Rotation 
occurs, and Practice Begins 
15 00 Practice Stops, Rotation 
occurs, and Practice Begins 
18 00 Practice Stops, Rotation 
occurs, and Practice Begins 
21 00 Practice Stops, Rotation 
occurs, and Practice Begins 
24 00 Practice Stops, Rotation 
occurs, and Practice Begins 
27 00 Practice Stops, Rotation 
occurs, and Practice 
30 00 Practice Stops, Rotation 
occurs, and Practice Begins 
Ten seconds were allowed for the ects to move to the next task IV 
co 
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To administer the treatments, a total of 16 assistants were used 
12 were stationed at the dribbling area (two assistants per dribbling 
station), and there was one assistant for each of the other four areas. 
The assistants were responsible for instructing subjects in regard to 
rotation and practice. At the dribbling task area, the assistant performed 
the same duties that were required of them during the pre and post-test. 
CHAPTER IV 
ANALYSIS OF DATA, RESULTS, AND DISCUSSION 
There are two major sections included in this chapter. The first 
major section is the analysis of data and the results. In the second 
section the results of this study are discussed. 
of Data and the Results 
The purpose of this studywas to investigate the effects of 
massed and distributed practice on the learning of a gross motor skill. 
To accomplish this goal the repeated measures analysis of variance 
(ANOVA) and the analysis of covariance (ANCOVA) were employed to statisti-
cally analyze the data. 
A 2 x 3 (treatment groups x trials) repeated measures ANOVAl 
was the first statistical technique used in the analysis. of the data. 
This statistical technique served to determine if a significant difference 
in dribbling ability existed between the massed and distributed practice 
groups prior to and after treatment application. It was also used to 
establish a criterion score for each subject, which would later be used 
as the data in the analysis of covariance. This objective was accompli.shed, 
as part of the repeated measures technique, by statistically analyzing 
the data for trials effect. The schematic representation of this statistical 
lB. J. Winer, Statistical Principles in Experimental Des.ign (New 
York: McGraw-Hill, Inc. , 1962), pp. 302-317. 
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technique is presented in Figure 4.1. The treatment group factor 
(represented by factor B) denotes the two different practice conditions, 
massed and distributed. The trials factor (represented by factor A) 
denotes the three test trials that each subject received during the pre 
and post-test. 
Figure 4.1 
Schematic Representation of Repeated Measures ANOVA (2 x 3) 
Groups Ss T 1 T2 T3 
X121 X131 
2 X112 X122 X132 3 
4 
Distributed 5 
15 
31 
2 X212 X222 X232 3 
4 
Massed 5 
15 
Since univariate ANOVA within-subject F tests given in repeated 
measures designs are not robust with respect to violations of the assump-
tions of homogenity of variance and 
of covariance,2 a conservative F test was performed on all 
2Robert W. Christina and Thomas P. Martin, "The Validity of 
Univa1,iate ANOVA Within-Subjects F-Tests in Repeated Measures 
(unpublished paper, State University College at , 1972), p. 1. 
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F ratios given by the repeated measures ANOVA. The conservative F test 
used was the Greenhouse and Geisser approximation procedure.3 
The second statistical technique employed for the analysis of 
the data was the analysis of covariance (ANOCOVA). 4 This technique was 
utilized to co-vary out the effects of the pre-test scores from the treat-
ment affected post-test scores. The co-varying out of the pre-test 
effects provided a statistical control on the experimental error which in 
turn increased the precision of the experiment. The schematic represen-
tation of the analysis of covariance is presented in Figure 4.2. 
Group 
Figure 4.2 
Schematic Representation of Analysis of Covariance 
Ss Covariate Criterion Group Ss 
2 
3 
4 
Covariate Criterion 
Distributed 
1 
2 
3 
4 
5 Massed 5 
15 15 
on the data is shown in Table 4.1. The failure of the 
F-ratio of 0.22, with 2,56 degrees of freedom, to reach significance 
that to treatment 
(factor B) were not 
3w· J_ner, op. cit. , p. 30 5 
4Ibid., pp$ 578-594. 
, the groups 
different from each other in 
(Secondary Source) 
Table 4.1 
Pre-test 2 x 3 (Groups x Trials) Repeated Measures ANOVA 
with Repetition on the Trials Dimension 
Source of Variation ss 
Between Subjects 
B (groups) 9.98 
Subjects 
within groups 1263.79 
Within Subjects 
A (trials) 154.25 
AB 3.72 
A x Subjects 
within groups 286.58 
•':s ign if ican t at the . 05 'level 
df 
1 
28 
2 
2 
56 
MS 
9.98 
45.13 
77.12 
1.86 
5.11 
F 
0.22 
15. 07•': 
0.36 
on the criterion task. With 2,56 degrees of freedom, the F-ratio of 
33 
15.07 indicated that at the .05 level of confidence, significant differ-
ences were occurring in factor A. The application of the Greenhouse and 
Gessier conservative F-test indicated that the F-ratio of 15.07 remained 
significant at the .05 level with the adjusted degrees of freedom of 
1,28. Thus, the differences that occurred between trials were significant 
and were the,result of the systematic application of trials to subjects. 
According to Kroll,5 when such a trend has occurred, a search for a 
criterion score free of systematic effects should be made. 
In order to determine which trials were significantly different 
from each other, the Newman-Keuls Post-Hoc analysis was employed. The 
Newman-Keuls technique indicated that trial one was significantly dif-
ferent at the .05 level from trials two and three and trials two and 
5walter Kroll, "Reliability Theory and Research Decision in 
Selection of a Criterion Score,tt Research Quarterly, 38:412-419, October, 
19.67. 
three were not significantly different from each other. Thus, the mean 
of trials two and three was selected as the pre-test data to be used in 
tlte analysis of pre-test trial means presented in Table 4.2. Interaction 
effect between factors A and B was not significant. 
Table 4.2 
Newman-Keuls Post-Hoc Analysis of Pre-test Trial Means 
Trials 
Means 
Difference 
Between 
Pairs 
B 
q. 9 5 (r, 56 ) : 
s_q.95(r,56): 
B 
Significant 
Tests 
Between 
Trials 
3 
2 
1 
3 
2 
1 
10.48 11.52 13.63 
1.040 3.145 
2.105 
r = 
2.84 3.43 
1.17 1.1+0 
~'~ 
~':: 
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Massed and Distributed Practice Table 4.3 reveals the 
results of the repeated measures analysis of variance of the post-test 
data. At the .05 level, the F-ratio of 4.36 with 2,56 degrees of 
freedom was found to be significant. This F-ratio remained significant 
even after the Greenhouse and Geisser conservative F test was applied 
with the adjusted 1,28 degrees of freedom at the .05 level. This result 
indicates that after treatment application, a significant difference 
occurred between the practice groups. Group means and standard devia-
tions are presented in Table 4.4. According to the results presented 
in this table, the dribbling time of the distributed group was signifi-
cantly faster than that of the massed practice group. No significant 
differences were found between trials (factor A) or in the AB interaction. 
Table 4.3 
Post-test 2 x 3 (Groups x Trials) Repeated Measures ANOVA 
with Repetition on the Trials Dimension 
Source of Variation ss df MS F 
ects 
35.12 1 35.12 4. 36~': 
Subjects 
within groups 225.24 28 8.04 
Within subjects 
A (trials) 0.83 2 0.41 0.26 
AB 0.18 2 0.09 0.05 
A X subjects 
within groups 88.87 56 1.58 
Groups 
Distributed 
Massed 
Table 4.4 
Post-test Means and Standard Deviations 
of Massed and Distributed Groups 
Mean Standard Deviation 
8.5155 1.2960 
9.7644 2.3410 
The results of the analysis of covariance, using the mean of 
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trials two and three of the pre-test data as the covariate and the mean 
of all three trials of the post-test data as the criterion, are presented 
in Table 4.5. The F-ratio of 8.965 with 1,27 degrees of freedom is 
significant at the .05 level. This supports the result reported using 
the ANOVA technique, which finds that after treatment application, a 
significant difference in dribbling ability exists between the two 
practice groups. Results presented in Table 4.6 reveal that the distri-
buted practice group was significantly faster than the massed practice 
group on the dribbling task even after adjustment was made for the linear 
effect of the covariate. 
Table 4.5 
Analysis of Covariance of Dribbling Scores 
Source of Variation ss df MS F 
(Treatment + Error) 39.168 28 
Error 
(within) 29.404 27 1.0891 
Treatment 
(Between) 9. 76 36 1 9.7636 8. 965~'~ 
~':significant at the .05 level 
Groups 
Massed 
Table 4.6 
Adjustment Means and Standard Errors for the Analysis of 
Covariance for Dribbling Scores 
Mean Mean Mean 
8.5420 8. 62 55 .2689 
9.8527 9.7692 2689 
In the analysis of covariance design, when the assumption of 
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homogenity of within-class regression is questionable, it is necessary 
to perform an F test for homogenity of within-class regression.6 The 
test procedures outlined by Winer7 for the assumption of within-class 
regression were used. The outcome of the investigation produced an 
F-ratio of 5.41. With 1,27 degrees of freedom, this F-ratio was found 
to be non-significant at the .01 level. Therefore, the assumption of 
homogenity of within-class regression has been satisfied. 
Since there existed the possibility that prac·tice effects may 
have affected running speed and because such an affect might influence 
subject dribbling scores, an analysis of massed and distributed practice 
effects on subject running speed was necessary. The data, a 
pre-test running score used as the covariate and a single treatment score 
used as the criterion, was analyzed by the analysis of covariance. The 
results of this analysis are presented in Table 4.7 The F-ratio of 
5.492, with 1,27 degrees of freedom was found to be at the 
6winer, Statistical Principles in Experimental Design, pp. 586-87. 
7rbid. 
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.05 level. This significant F-ratio revealed that a statistically 
significant difference in running speed occurred between the two practice 
groups after treatment application. Table 4.8 reveals that the massed 
practice group became significantly faster in their running speed while 
the running speed of the distributed practice group remained basically 
unchanged. Therefore, the hypothesis that the distributed practice 
group's significant performance on the dribbling task might have been the 
result of an increase in running speed does not appear to be jus.ti£ied. 
Table 4.7 
Analysis of Covariance of Running Scores 
Source of Variation ss df MS 
(Treatment 
Error 
(Within) 
Treatment 
(Between) 
Groups 
Distributed 
Massed 
+ Error) 3.8553 28 
3.2036 27 .1187 
.6517 1 .6517 
~·:significant at the . 05 level 
Table 4.8 
Adjusted Means and Standard Errors for the 
Analysis of Covariance for Running Speed 
Mean J:.-1ean 
6.3400 6.3783 
6.1200 6.0817 
F 
5. 49.2~': 
Mean 
.0892 
.0892 
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Summary of Findings. The pre-test analysis of data by means of 
the 2 x 3 repeated measures ANOVA indicated that there were no signifi-
cant differences between the practice groups on dribbling ability and 
that there was a significant difference within subject 1 s trials (factor 
A). A post-hoc analysis of the pre-test trials indicated that th_e 
subjects significantly improved their scores after trial one but not 
after trial two. Thus, the mean of pre-test trials two and three wa& 
selected as the pre-test covariate data to be later employed in the 
analysis of covariance of dribbling scores. Post-test analysis. of data 
by means of the 2 x 3 repeated measures ANOVA indicated that th_e dis-
tributed practice group learned to dribble the basketball significantly 
faster than the massed practice group. No significant differences 
occurred between trials. Thus, the mean of all three post-test trials 
was selected as the criterion score to be employed in the analysis of 
covariance of dribbling scores. Results using the ANCOVA, where the 
pre-test data served as the covariate, were in agreement with the results 
obtained using the analysis of variance. The analysis of covariance 
indicated that the distributed group learned to dribble the basketball 
significantly faster than the massed practice group. 
Discussion 
The analysis of the data in this study indicated that the 
distributed practice group learned the dribbling task significantly 
faster than the massed practice group. 
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Singer8 reported that distributed practice was superior to 
massed practice for immediate acquisition of a motor skill. However, 
over a long period of inactive participation in the skill to have been 
learned, it appeared that massing of practice seemed to have been as 
favorable and possibly superior to the distributed form of practice on 
later retention tests. Singer administered retention tests at the con-
elusion of practice, one day after, the following week and one month 
later. Singer's results showed that on the test immediately following 
practice the distributed practice group performed significantly better 
than the massed practice group. However, no significant difference 
between the groups was noted on the retention tests of one day and one 
week following the last day of pr)actice. Finally, a one month later 
retention test revealed the massed practice group to be superior to the 
distributed practice group. Singer concluded that the lack of significant 
difference between the two groups following a 24 hour rest was due to the 
dissipation of reactive inhibition. Singer did not find any evidence of 
a permanent decrement to learning. 
In the present study a retention test was administered to both groups 
following a 24 hour rest. The results indicated that the distributed group 
was superior to the massed practice group in the learning of the 
task. This finding is contrary to the results of Singer's study, which 
revealed no difference between groups after a 24 hour rest. An explanation 
for this disagreement could be that in the study the interval of 
8Robert N. Singer, !!Massed and Distributed Practice Effects on 
the Acquisition and Retention of a Novel Basketball Skill, 11 Research 
36:68-77, 1965. 
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alternate ~ctivity used between trials proved to be too fatiguing. Also, 
it is possible that the massed practice group needed a rest interval of 
a longer duration than the 24 hours provided in this study. 
Another explanation is one given by Stelmach.9 Stelmach_ states 
11 that the learning of a motor task is a function of the number of trials 
and is independent of the condition of practice distribution. 11 10 In his 
study, both practice groups received exactly the same net time in actual 
physical performance on the task. The distributed practice group, however, 
received twice as many trials as the massed practice group, because the 
between trial rests for the distributed practice group were the same 
length as the practice bouts. Prior to a four minute rest pause, the 
two groups' performances were compared and the massed practice group 
displayed significant decrements in performance. After the four minute 
rest period, when both groups were on a distributed schedule, no difference 
f d . h f 1 . 11 was oun ln t e amount o earnlng. This improvement of the massed 
practice group's performance supports the suggestion that massing of 
practice effects performance and not learning. Since the distributed 
practice groups received double the amount of time that the massed 
practice groups received, and since the amount of learning did not 
significantly differ• under either condition, 12 Stelmach deduced tha·t 
motor learning is a function of the number of trials. This hypothesis 
9George E. Stelmach, "Efficiency of Motor Learning as a Function 
of Inter•trial Rest," Research Quarterly, 40:198-202, March, 1967. 
10Ibid., p. 202. 
11 
s·telmach, op. cit., p. 198. 
12rbid. , p. 202. 
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was also supported by Adams and Reynolds; 1 3 however, their findings were 
restricted to performance on the pursuit rotor apparatus. 
The present study, just as Stelmach's, provided both practice 
groups with the same amount of net time for practice on the dribbling 
task as the massed group. Unlike Stelmach's study, the distributed group 
did not require double the amount of total practice time, even though_ the 
interval of alternate activity was the same length as the practice bouts. 
Also, in the present study the rest interval for both groups was 24 hours. 
Even with these added features, the distributed practice group performed 
the dribbling task significantly better than the massed practice group. 
It appears that the findings in the present study are a function of the 
number of trials. Even though a change to distributed practice conditions 
was not made for the massed group, the 24 hour rest interval should have 
been sufficient for the dissipation of reactive inhibition or any other 
performance decrements. Of course, another possibility is that conditioned 
inhibition does exist and resulted in the massed practice groups' poor 
performance. This latter possibility, however, is contrary to the findings 
of other researchers in this area of motor learning. 
Analysis of running speed did not alter the results of this study. 
Group means presented in Appendix E reveal that at the onset of the experi-
ment the distributed group was faster than the massed group. After treat-
ment application, comparison of the post-test means showed that the massed 
practice group was the faster of the two groups. Tables 4.7 and 4.8 
revealed that the difference between the practice groups in running speed 
13 Jack A. Adams and Bradely Reynolds, "Effect of Shift in 
Distribution of Practice Conditions Following Interpolated Res.t,u 
Journal of Experimental Psychology, 47:32-36, 19.54. 
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was significant and the massed practice group was faster. Thus, the 
distributed practice group, which had learned the dribbling task signifi-
cantly faster than the massed group, now possessed the slower running 
speed. Consequently, running speed as a positive factor could not have 
influenced the results of this study. 
CHAPTER V 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Summary 
The purpose of this study was to differentiate the effects of 
massed versus distributed practice upon the acquisition of the skill of 
dribbling a basketball. Massed practice was defined as practice in which 
an individual or group continuously practices without an interval of 
alternate activity between trials on the task to be learned. Distributed 
practice was defined as practice in which an individual or group receives 
an interval of alternate activity between each trial on the task 
to be learned. The definitions were designed for within class practice 
schedule. 
Subjects for the study were randomly selected from an intact 
physical education class of 37 fourth grade boys. Thirty of the 37 
subjects were selected and randomly divided into two practice groups, 
massed and distributed. Following this organizational procedure, the 
subjects from the two practice groups were randomly organized to form 
five subgroups. Each subgroup contained three subjects from the distributed 
practice group and three subjects from the massed practice group. 
The experimental design of this study covered a time span of four 
weeks. Within this four week period there were five practice sessions. 
They were scheduled on the Tuesday and Thursday of the second and third 
weeks and the Tuesday of week four. At the end of these five practice 
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sessions, both practice groups received a total of 30 minutes practice 
on the criterion task. During each of these practice sessions, the massed 
practice subjects received one 6 minute trial on the criterion task and 
one 6 minute trial on each from alternate activity tasks. The distributed 
practice group received two trials on the criterion task with each trial 
separated by an interval of alternate activity tasks. Each trial for the 
group was of a three minute duration. The criterion task 
involved in this study was the basketball dribble. This task remained 
the same for both pre and post-testing and all practice sessions. The 
task itself required the subject to dribble a basketball 33 feet in one 
direction, pass the ball to his left hand and return dribbling the remaining 
33 feet. Pre and post-testing was conducted on the Thursday of weeks one 
and four respectively. During the testing, each subject received three 
non-consecutive dribbling trials and one running speed trial. All testing 
and practicing was accomplished on the days previously mentioned between 
2:20 p.m. and 3:02 p.m. The Tuesday of week one was used .for group organi-
zation and .familiarization with the study. 
The data .for the dribbling task was treated using the statistical 
technique of analysis of variance and covariance. Statistical analysis 
of the pre-test scores revealed that at the onset of this study, there 
were no significant differences occurring in factor B (groups.). There was 
no significant interaction between factors A and B. However, there was a 
significant effect occurring in factor A (trials). The post-hoc Newrnan-
Keuls procedure revealed subject scores significantly improved after trial 
one but not after trial two. Scores on trials two and three remained 
relatively stable. Elimination of the influence of trial one .from the 
subjects' pre-test criterion score was made possible by selecting the 
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average of trials two and three. Analysis of post-test indicated that 
after treatment application, there were significant differences occurring 
between the practice groups (factor B). There were no significant inter-
actions between factor A and factor B and no significant effects were 
occurring in factor A. The latter finding permitted the average of all 
three post-test trials for each individual to be used as a valid indicator 
of the subjects' dribbling performance. The analysis of covariance technique 
was then used to covary out any pre-test influence from the post-test scores. 
After mean adjustment, this statistical technique showed a significant 
difference occurring between the two practice groups. Results indicated 
that the distributed practice group learned to dribble the basketball 
significantly faster than the massed practice group. 
The analysis of covariance was also used to statistically analyze 
the effects of practice on the running speed of subjects. It statistically 
adjusted the treatment means. of each practice group for initial differences. 
in running speed. Analysis of the data indicated that, as a result of 
treatment application, a significant difference in running speed was occurring 
between the two practice groups. This difference was in favor of the massed 
practice group. 
Conclusions 
The primary interest of this study was to investigate the effects 
of massed and distributed practice on the performance of a gross motor 
skill. Within the limitations of this study, it was concluded that 
distributed practice was significantly more effective in the performance 
of the dribbling task than was massed practice. 
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Recommendations for Future Study 
During the course of this study, several suggestions arose which 
seemed to warrant further study: 
1. Further investigation is needed to determine the influence of 
the number of trials received on performance when total practice time is 
held constant. 
2. A similar study should be conducted to determine the effects 
of massed and distributed practice upon the long term retention of gross 
motor skills. 
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APPENDIX A 
Distributed Group's Pre-test Scores and Trial Means 
Running Avg. of 
Subject Trial 1 Trial 2 Trial 3 Trial Trials 2 & 3 
1 11.70 9.90 8. 80 6.00 9. 35 
2 13.20 11.30 10.30 6.60 10.80 
3 15.50 9. 70 11.40 6.80 10.55 
4 12.30 11.70 8.50 5. 80 10.10 
5 13.10 9.70 10.10 5.90 9.90 
6 16.40 18.10 14.10 6.60 16.05 
7 12.40 12.60 8.90 5.60 10.75 
8 9.70 8.00 7.70 5.50 7. 85 
9 8.40 7.40 7.90 5.50 7.65 
10 24.60 17.50 16.40 7.00 16.95 
11 14.50 11.50 10.50 6.20 11.00 
12 13.10 9.70 8.90 5.50 9. 30 
13 10.60 12.10 9.50 5.90 10.80 
14 8.10 8.00 7.20 5.90 7.60 
15 12.10 11.00 15.80 6.10 13.40 
Means 13.0466 11.2133 10.4000 6.0600 10.8033 
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APPENDIX B 
Distributed Group's Post-Test Scores and Trial Means 
Running Avg. of 
Subject Trial 1 Trial 2 Trial 3 Trial Trials 2 & 3 
1 8.30 12.00 7.20 6.50 9.17 
2 9.40 8.20 11.10 6.50 9.57 
3 9.20 9.60 9.40 6.50 9. 40 
4 7.10 6.90 7.70 5.90 7.23 
5 7.60 8.00 7.00 5.90 7.53 
6 9.80 9.00 10.00 6.50 9.60 
7 8.40 11.00 7.60 5.60 9.00 
8 7.60 7.60 7.80 6.30 7.67 
9 7.60 7.20 7.10 6.30 7. 30 
10 9.00 9.90 9. 30 7.10 9.40 
11 8.10 7.50 9.70 6.80 8.43 
12 10.30 7.70 7. 30 6.10 8.43 
13 8.40 9.30 9.60 7.20 9. 30 
14 7.00 6.90 6.50 6.40 6.80 
15 8.30 9.70 9. 30 6.20 9. 30 
Means 8.4066 8.7000 8.4400 6.3400 8.5420 
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APPENDIX C 
Massed Group's Pre-test Scores and Trial Means 
Running Avg. of 
Subject Trial 1 Trial 2 Trial 3 Trial Trials 2 & 3 
1 13.70 15.00 12.00 6.20 13.50 
2 9.60 8.20 8.20 5.30 8.20 
3 23.40 18.80 14.00 5.90 16.40 
4 10.60 9.20 8.20 6.50 8.70 
5 11.00 10.80 9.00 6.40 9.90 
6 23.80 15.80 14.50 6.50 15.15 
7 11.10 12.50 10.00 6.60 11.25 
8 8. 30 8.20 7.60 6.00 7.90 
9 12.40 12.30 9.80 5.80 11.05 
10 34.40 20.40 16.90 6.80 18.65 
11 9.90 8.50 11.20 5.60 9.85 
12 10.40 8.90 9.20 6.30 9.05 
13 9.80 9.30 9.00 6.60 9.15 
14 9.00 8.40 8.70 6.00 8.50 
15 16.00 11.40 10.40 5.90 10.90 
---
Means 14.2260 11.8466 10.5800 6.1600 11.2100 
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APPENDIX D 
Massed Group's Post-test Scores and Trial Means 
Running Avg. of 
Subject Trial 1 Trial 2 Trial 3 Trial Trials 2 & 3 
1 8.70 11.20 9.00 6.10 9.63 
2 8.90 9.20 6.60 5.30 8.23 
3 10.60 11.70 9.60 5.70 10.63 
4 7.90 7.70 9.50 6.50 8.37 
5 9.40 8.80 11.20 6.30 9. 80 
6 14.20 13.00 14.80 6.50 14.00 
7 8.40 7.80 13.50 6.50 9.90 
8 7.40 7.10 7.10 6.10 7.20 
9 12.40 9.60 8.70 6.20 10.23 
10 15.50 15.80 12.90 7.20 14.73 
11 7.70 9.80 8.50 5.40 8.67 
12 9.20 10.00 11.00 6.50 10.07 
13 7.70 9.40 8.20 5.90 8.43 
14 8.50 7.70 7.80 5.90 9.33 
15 8.40 8.60 8.70 5. 70 8.57 
Means 9.6600 9.8266 9.8066 6.2100 9. 8527 
Distributed Group 
Massed Group 
APPENDIX E 
Group Means for Running Trials 
Unadjusted 
Pre-test Means 
6.0600 
6.1600 
Unadjusted 
Post-test Means 
6.3400 
6.1200 
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Adjusted 
Post-Test Means 
6.3700 
6.0817 
